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(54) Tide: QUICK CHANGE CHUCK ASSEMBLY FOR TOOL BITS 
(57) Abstract 

A quick change chuck assembly (20) for tool bits (22) uses a bayonet style lock. The 
assembly is constructed with a bore (38) that receives a multi-faceted shank (24) of a tool 
bit (22). Rotating the shank within the bore (38) locks the shank (24) in place, preventing 
undesired axial extraction of the tool bit (22) from the assembly (20). 
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QUICK CHANGE CHUCK ASSEMBLY FOR TOOL BITS 
BACKGROUND OF THE INVENTION 
This invention relates to chuck assemblies for tool bits and, 
more particularly, to a quick release chuck adapted to prevent undesired 
5 axial extraction of a tool bit such as a drill from the chuck assembly. The 
invention enables users to change tool bits in the chuck assembly quickly and 
easily. 

Tool bits include tools used for drilling and for driving fastener 
devices such as screws, nuts and bolts, and other work elements requiring 

10 rotational motion. The American National Standards Institute has a 
specification, known as ANSI B107.4-1982, which pertains to the driving and 
spindle ends for portable powered and hand held machines using the tool 
bits. Tool bits in accordance with the specification have a hexagonally 
configured shank with a circumferential groove formed into the shank. The 

15 circumferential groove has a flat, bottom portion disposed between two 
radiused shoulder portions. The standard reflects the long term and 
pervasive use of such tool bits and the large inventory of tools available. 

It has long been recognized that the ability to quickly change 
tool bits in the spindle of a power source is an advantageous feature. 

20 Numerous examples exist in the art of quick release tool chucks. An 
example of one such quick release chuck apparatus is described in U.S. 
Patent No. 4,692,073. The quick release chuck disclosed therein includes a 
spring biased sleeve disposed on a spindle having an inclined cam surface 
disposed against a single ball. 

25 The ball in turn applies normal and tangential forces against 

a groove in the shank of the tool bit to hold the tool bit in a bore. The 
sleeve is urged into contact with the ball by a compression spring disposed 
between the spindle and the sleeve. A ring secured to the spindle limits the 
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movement of the sleeve in one direction, and the compression spring and the 
spindle limit the movement of the sleeve in the opposite direction. 



caused by the presence of the flat, bottomed portion of the circumferential 
5 groove in the tool bits. However, construction of devices taught by the 
patent require maintenance of extremely tight manufacturing standards with 
respect to the radius of the ball and both the radius of the radial bore it 
travels in and the radius of the radiused shoulders in the groove which it 
abuts against. The ramped sleeve which is used to apply normal and 

10 tangential forces to the ball can allow the ball to be forced out of the 
retaining position by a large outward axial force applied to the tool. A large 
outward axial force can occur, for example, where the tool bit is a drill bit 
being removed from a freshly drilled bore. Use of a single detent ball can 
also result in a nonconcentric orientation of the tool. 

15 U.S. Patent No. 5,013,194 discloses a chuck assembly for a tool 

bit including a spindle with a quick release mechanism adapted to prevent 
undesired axial extraction of the tool bit from the spindle. The tool bit 
includes a shank portion with a circumferential groove in accordance with 
the ANSI standard. A longitudinally extending bore is provided in the 

20 spindle for receiving the shank portion of the tool bit. Opposing radial 
bores communicate with the shank receiving bore. Detent balls are disposed 
in the opposing radial bores. The shank is retained in the bore by the balls, 
which extend from the radial bores into the shank receiving bore and against 
the circumferential groove of the shank. 

25 The detent balls' disposition in opposing positions around the 

shank help center the shank. A spring biased shoulder is urged against the 
balls, locking them against a retaining face. Attempted axial extraction of 
the tool bit from the bore, without release of the detent balls, pulls the balls 
against a retaining face, thereby producing an opposite tangential force to 
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the axial retraction force. The responsive tangential force prevents 
extraction of the tool bit from the shank receiving bore. 

The existing quick change chuck assembly designs employ 
relatively bulky locking mechanisms which result in the assembly protruding 
5 beyond the nose of the standard drill chuck in a manner which may cause 
interference during use of the chuck assembly. Further, these prior art 
chuck assemblies have an outer diameter wider than the standard chuck. 
The operation of the systems also requires the user to manipulate a portion 
of the adaptor while inserting the tool bit. As a consequence, these systems 
10 can sometimes be bulky or cumbersome for use in particular applications. 
Additionally, the prior art systems require the production and assembly of 
many small parts, which increases the difficulty and cost of producing the 
quick change chuck assembly. 

SUMMARY OF THE INVFNTTON 
15 The present invention is a quick change chuck assembly for 

tool bits utilizing a bayonet style lock. The assembly is constructed with a 
bore that receives a multi-faceted shank of a tool bit. Rotating the shank 
within the bore locks the shank in place, preventing undesired axial 
extraction of the tool bit from the assembly. 
20 The tool bit shank is inserted into the bore of the chuck 

assembly and guided by one or more splines that run longitudinally along the 
inner wall of the bore. Within the bore lies a radially inwardly extending 
shoulder having a number of faces with which the sides of the shank may be 
aligned. To insert the shank past the shoulder it is necessary to rotate the 
25 shank such that the sides of the shank align with the faces of the shoulder. 
At the end of the bore is an end stop which is positioned such that the radial 
shoulder aligns with a radiused groove extending circumferentially about the 
shank. When fully inserted into the bore, the shank may be rotated such 
that a lower edge of the shank is positioned under a face of the shoulder. 
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Attempted axial extraction of the tool bit shank from the bore without 
subsequent rotation of the shank presses the lower edge of the shank against 
the shoulder face, producing an opposite tangential force to the axial 
retraction force. The responsive tangential force prevents the extraction of 
5 the tool bit shank from the bore. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a exploded elevational view of a tool bit, the quick 
change chuck assembly of the present invention, and an adjustable jaw 
chuck. 

10 FIG. 2 is a sectional view of the quick change chuck assembly 

along line 2-2 of Fig. 1. 

FIG. 3 is an end view of the quick change chuck assembly 
along line 3-3 of FIG. 2. 

FIG. 4A is a sectional view of the quick change chuck 
15 assembly with the tool bit inserted in an unlocked position. 

FIG. 4B is a sectional view of the hex shank taken along line 
4B-4B in FIG. 4A showing the orientation of the shank within the chuck 
assembly. 

FIG. 4C is a sectional view of the shank and chuck assembly 
20 in an unlocked position along line 4C-4C of FIG. 4A. 

FIG. 4D is a sectional view of the shank and chuck assembly 
in an unlocked position along line 4D-4D of FIG. 4A. 

FIG. 4E is a sectional view of the shank and chuck assembly 
in an unlocked position along line 4E-4E of FIG. 4A. 
25 FIG. 5A is a sectional view of the quick change chuck 

assembly with the tool bit inserted and rotated to a locked position. 

FIG. 5B is a sectional view of the hex shank taken along line 
5B-5B in FIG. 5A showing the orientation of the shank within the chuck 
assembly. 
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FIG. 5C is a sectional view of the shank and chuck assembly 
in a locked position along line 5C-5C of FIG. 5A. 

FIG. 5D is a sectional view of the shank and chuck assembly 
in a locked position along line 5D-5D of FIG. 5A. 
5 FIG. 5E is a sectional view of the shank and chuck assembly 

in a locked position along line 5E-5E of FIG. 5E. 

FIG. 6 is an enlarged sectional view of the hex shank, splines 
and a detent ball within the chuck assembly similar to FIGS. 4C and 5C. 
The locked position of the shank is shown in phantom. 
10 FIG. 7 is a side view of a ramp along a shoulder within the 

chuck assembly. 

FIG. 8 is an end view, similar to FIG. 3, of an alternative 
embodiment of the chuck assembly showing the orientation of the shoulder 
and the splines for a counterclockwise locking rotation. 
15 FIG. 9 is an end view, similar to FIG. 3, of an alternative 

embodiment of the chuck assembly showing the orientation of the shoulder 
and the splines for a two-way locking rotation. 

FIG. 10 is an elevational view of an alternative embodiment 
of the quick change chuck assembly with a hex shank. 
20 FIG. 1 1 is an elevational view of an alternative embodiment 

of the quick change chuck assembly with a threaded bore. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG. 1 depicts a quick change chuck assembly 20 for use with 
a tool bit 22 having a hex-shaped shank 24 with sides 25 and edges 26, as 
25 well as a radiused groove 27 extending circumferentially about the shank 24. 
Shank 24 conforms to ANSI standard B107.4. The tool bit also has a base 
28 and a tip 30. While the FIGURES depict tip 30 as a screw driver, tip 30 
could take other forms such as a drill bit nut socket, arbor, or any other tool 
which is rotationally driven. Quick change chuck assembly 20 includes a 
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spindle 34 which fits into an adjustable jaw chuck 32. Spindle 34 includes 
flat exterior faces 31 which align with the jaws of adjustable jaw chuck 32 to 
form a secure connection. 

FIG. 2 shows a sectional view of quick change chuck assembly 
20 along line 2-2 of FIG. 1. Chuck assembly 20 has a forward face 36 which 
opens into a longitudinal bore 38. Bore 28 has a first segment 40 extending 
from a first end 42 to a second end 44. Six evenly spaced splines 46 extend 
along first segment 40 from first end 42, which is adjacent forward face 36, 
to second end 44. Splines 46 limit the rotational movement of shank 24 
within bore 38. In alternative embodiments, first segment 40 has between 
one and five splines. 

Bore 38 has a second segment 48 extending from a first end 
50. The first end 50 of second segment 48 is adjacent second end 44 of first 
segment 40. Second segment 48 consists of a radial inwardly extending 
shoulder 52 with six evenly sized faces 54 and six edges 55, each edge 55 
representing the intersection of two faces 54. Shoulder 52 extends to a 
second end 56 of second segment 48. In an alternative embodiment, 
shoulder 52 has at least one face. 

Adjacent the shoulder 52 of second segment 48 a third 
segment 58. The third segment 58 extends from a first end 60 to a second 
end 62. An end stop 64 is positioned within bore 38 adjacent second end 62 
of third segment 58. Preferably, end stop 64 is adjustable within an 
internally threaded portion 65 of second end 62. Alternatively, end stop 64 
may be permanently fixed to second end 62. Although third segment 58 is 
depicted as a smooth bore, third segment 58 may alternatively include a 
number of splines less than or equal to the number of edges 26 on shank 24. 
The splines in third segment 58 would be longitudinally aligned with splines 
46 in first segment 40. 
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A radial bore 66 extends through spindle 34 into bore 38 
adjacent the first end 42 of the first segment 40. Radial bore 66 is 
positioned between two splines 46 such that a detent ball 68 may extend into 
bore 38 between two splines 46. Opening 69 of radial bore 66 is sized to 
prevent detent ball 68 from entering fully into bore 38. An Oring 70 
positioned within a circumferential groove 72 about spindle 34 urges detent 
ball 68 into bore 38. Detent ball 68 is a biasing mechanism that guides 
shank 24 as it is inserted into bore 38 and prevents unwanted radial rotation 
of shank 24. Alternative biasing mechanisms could include a metal clip, 
spring wire, or other similar means instead of Oring 70 and detent ball 68. 

FIG. 3 shows the orientation of shoulder 52 and splines 46 
within bore 38 of spindle 34. In this orientation, edges 55 align with splines 
46 such that faces 54 extend from one side of one spline 46 to the same side 
of an adjacent spline 46. Detent ball 68 is positioned between two splines 
46 such that an edge 55 aligns with the gap between detent ball 68 and 
spline 46. This orientation of shoulder 52 and splines 46 allows tool bit 22 
to be locked into position by rotating tool bit 22 relative to spindle 34 in the 
direction of arrow 74. FIG. 4A shows tool bit 22 inserted into bore 38 of 
spindle 34 in an unlocked position. Tool bit 22 is aligned such that sides 25 
of shank 24 align with faces 54 of shoulder 52. In addition, end stop 64 is 
positioned such that base 28 of the shank 24 contacts end stop 64 when 
groove 27 is aligned with shoulder 52. 

As best seen in FIG. 4C in this unlocked position detent ball 
68 abuts one side 25 of shank 24 under force applied by Oring 70. 

FIG. 5A shows tool bit 22 and quick change chuck assembly 
20 of FIG. 4A, with the tool bit 22 rotated in the direction of arrow 74 to a 
locked position. FIGS. 4B and 5B show the relative orientation of shank 24 
in the unlocked (insertion and removal) and locked positions, respectively. 
As best seen in FIGS. 4E and 5E, in the locked position, the portion of 
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edges 26 between radiused groove 27 and base 28 of shank 24 are positioned 
underneath faces 54 of shoulder 52. This orientation of shank 24 and 
shoulder 52 prevents extraction of tool bit 22 from bore 38. Adjustable end 
stop 64 is positioned such that edges 26 are held securely between shoulder 
52 and end stop 64 when shank 24 is in the locked position. Therefore, the 
width of shoulder 52 need not match the width of radiused groove 27 to 
ensure a secure fit. This design allows for greater tolerance in machining 
both tool bit 22 and quick change chuck assembly 20. Adjustable end stop 
64 compensates for lower tolerance requirements by allowing the user to 
create a secure fit between shoulder 52 and end stop 64 for each tool bit 
used. 

In addition, by rotating tool bit 22 in the direction of arrow 74, 
an edge 26a has moved from one side of detent ball 68 (FIG. 4C) to a 
second side of detent ball 68 (FIG. 5C). Detent ball 68 thus provides a 
biasing force keeping tool bit 22 in the locked position. 

FIG. 6 shows a greatly enlarged sectional view of shank 24, 
spindle 34, detent ball 68 and O-ring 70 similar to FIGS. 4C and 5C. The 
rotated and locked position of shank 24 is shown in phantom. In the 
unlocked position, an edge 26a of shank 24 is positioned between detent ball 
68 and one spline 46. By rotating shank 24 in the direction of arrow 74, 
edge 26a moves across detent ball 68 to a position between detent ball 68 
and adjacent spline 46, (here shown as phantom 26a). During the rotation, 
edge 26a forces detent ball 68 against Oring 70. As a result, detent ball 68 
moves outward within radial bore 66. When edge 26a reaches the locked 
position, detent ball 68 snaps back inward against side 25 under force of O- 
ring 70. In the locked position, detenl ball 68 provides radial force on side 
25, thereby preventing shank 24 from rotating back into the unlocked 
position. 
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To return shank 24 to the unlocked position (e.g., for removing 
tool bit 22 from chuck assembly 20 as in FIG. 1), the user rotates shank 24 
in the direction opposite arrow 74 with sufficient force to overcome the 
detent force of detent ball 68. This rotation puts edge 26a back in the 
5 position indicated by the solid line in FIG. 6. In this position, shank 24 may 
move longitudinally within bore 38. 

While the description of the present invention has thus far 
focussed on the preferred embodiment, alternative embodiments are also 
contemplated. FIG. 7 shows an alternative embodiment of shoulder 52 

10 wherein each face 54 has a ramp 80 sloping from the face toward end stop 
64. The sloping direction of ramp 80 matches the rotational direction 
required for locking the shank within spindle 34. Hence, as the shank is 
rotated within spindle 34, ramp 80 applies an increasing longitudinal force 
to an edge of the shank, such that the shank is held securely against end stop 

15 64. 

Alternative orientations of shoulder 52 and splines 46 are also 
contemplated. As seen in FIG. 8, edges 55 may be positioned against the 
opposite sides of splines 46 as compared with FIG. 3. With this orientation 
of shoulder 52 and splines 46, shank 24 must be rotated counterclockwise 

20 when looking down into bore 38 to lock shank 24 into place. FIG. 9 shows 
yet another alternative orientation of shoulder 52 with splines 46. In this 
orientation, edges 55 are positioned directly between splines 46. This 
orientation allows rotation of the shank in either the counterclockwise or 
clockwise direction in order to lock the shank within bore 38. 

25 Alternative methods of securing of quick change chuck 

assembly 20 to a drill are also contemplated. As seen in FIG. 10, spindle 34 
has a backward face 82 connected to a bit shank 84. Bit shank 84 preferably 
conforms to ANSI standard B 107.4 and fits into a screw gun. The 
embodiment of FIG. 10 allows quick change chuck assembly 90 to be used 
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with screw guns having powerful detents which make changing tool bits 
difficult. 

FIG. 1 1 shows another alternative embodiment of the present 
invention. Spindle 34 of quick change chuck assembly 92 is adapted to 
5 replace an adjustable jaw chuck. In this embodiment, spindle 34 has an 
internally threaded bore 86 extending inward from backward face 82. Bore 
86 enables spindle 34 to be screwed directly onto a standard power drill 
spindle. 

The quick change chuck assembly provides a smaller and 
10 simpler system for adapting standard drill chucks to a quick change 
configuration. The assembly requires fewer movements when inserting and 
removing tool bit shanks as no manipulation of the assembly is required. In 
addition, there are no moving parts within the assembly that operate to lock 
the shank within the bore. As a result, the assembly is easier to 
15 manufacture and more reliable. Finally, the assembly is smaller in 
dimension and extends only slightly beyond the outside of the existing drill 
chuck. 

Although the present invention has been described with 
reference to preferred embodiments, workers skilled in the art will recognize 
20 that changes may be made in form and detail without departing from the 
spirit and scope of the invention. 
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WHAT IS CLAIMED IS; 

1. A quick change chuck assembly for tool bits having a shank 

with a plurality of sides, the sides separated by a plurality of edges, and a 
groove with a radiused portion extending circumferentially about the shank, 
the chuck assembly comprising: 

a spindle having a forward face; 

a longitudinal bore into the spindle from the forward face 
having an inner wall for receiving the shank of the tool 
bit; 

a first segment of the inner wall, the first segment having a 
first end and a second end, the first end adjacent the 
forward face, the first segment having a plurality of 
splines extending longitudinally along the bore for 
engaging the shank; 
a second segment of the inner wall, the second segment 
having a first end and a second end, the first end of the 
second segment adjacent to the second end of the first 
segment, the second segment having a radially inwardly 
extending shoulder for receiving the shank, the 
shoulder having a plurality of faces, the number of 
faces less than or equal to the number of edges of the 
shank; 

a third segment of the inner wall, the third segment having a 
fiFst end and a second end, the first end of the third 
segment adjacent to the second end of the second 
segment, the second end of the third segment having 
an end stop positioned within the bore; 
wherein the shank may be inserted into the longitudinal bore 
through the first and second segments and into the 
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third segment such that the groove of the shank is 
aligned with the shoulder of the second segment and a 
base of the shank is adjacent the end stop in the third 
segment; and 

5 wherein the shank may be rotated such that a lower edge of 

the shank between the groove and the base is 
positioned securely between a face of the shoulder and 
the end stop, thereby locking the shank of the tool bit 
in position and preventing longitudinal movement of 
10 the tool bit within the longitudinal bore. 

2. The chuck assembly of claim 1 wherein the spindle further 
includes a biasing mechanism for holding the shank in the locked position 
and for orienting the shank as it enters the bore. 

3. The chuck assembly of claim 2 wherein the biasing mechanism 

a radial bore communicating with the longitudinal bore 
through the spindle, the radial bore positioned on the 
inner wail between two splines of the first segment; 
a detent ball disposed within the radial bore; and 
a biasing means urging the detent ball into the longitudinal 
bore. 

The chuck assembly of claim 3 wherein the biasing means 

a circumferential groove about an exterior surface of the 
25 spindle communicating with the radial bore; and 

an O-ring positioned within the circumferential groove urging 
the detent ball into the longitudinal bore. 
5. The chuck assembly of claim 1 wherein a ramp is positioned 

on at least one face of the shoulder, the ramp sloping such that, when the 



15 comprises: 
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shank is rotated to the locked position, the ramp applies a longitudinal force 
to the shank whereby the shank is held securely against the end stop. 
6 - The chuck assembly of claim 1 wherein the splines limit the 

rotational movement of the shank within the longitudinal bore. 
5 7 - The chuck assembly of claim 1 wherein the first segment 

comprises six evenly spaced splines for receiving the shank of a tool bit 
conforming to ANSI standard B107.4, the tool bit having a hex-shaped 
shank. 

8 - The chuck assembly of claim 1 wherein the spindle is adapted 
10 to fit into an adjustable jaw chuck. 

9 - The chuck assembly of claim 1 wherein the third segment of 
the inner wall has a plurality of splines less than or equal to the plurality of 
splines in the first segment and longitudinally aligned with splines in the first 
segment. 

15 10 - The chuck assembly of claim 1 wherein the end stop 

threadably engages the third segment such that the position of the end stop 
may be adjusted within the longitudinal bore. 
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